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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
. precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The overvoltage protection circuit in the regulated power supply characterized by having the 
2nd safeguard which carries out a latch halt of the actuation of the above-mentioned regulated power 
supply when detected succeeding the inside of the time amount which has an overvoltage with the 1st 
safeguard which stops actuation of a regulated power supply temporarily by overvoltage detection, and 
the overvoltage protection means of the above 1 st twice [ at least ] or more. 

[Claim 2] Said regulated power supply is an overvoltage protection circuit in the regulated power supply 
according to claim 1 characterized by being forward mold switching power supply. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the overvoltage protection circuit in a regulated power 

supply. 

[0002] 

[Description of the Prior Art] Drawing 3 is the circuit diagram showing an example of the overvoltage 
protection circuit in the conventional regulated power supply. A regulated power supply is forward mold 
switching power supply which consists of secondary output circuits which consist of an upstream drive 
circuit which consists of a primary winding of input terminals 1 and 2, a smoothing capacitor 3, 
M0SFET4 for main switches, and a transformer 5, and M0SFET6 for a rectification switch, M0SFET7 
for a reflux switch, a choke coil 8, the output capacitor 9, output terminals 10 and 1 1, the partial pressure 
resistance 12 and 13 and a control circuit 14. 

[0003] The partial pressure resistance 16 and 17 to which the overvoltage protection circuit 15 was 
connected to the output terminal 10, The comparator 18 by which the partial pressure electrical potential 
difference Vo by the partial pressure resistance 15 and 16 is inputted into one input terminal, The source 

19 of reference voltage which is connected to the input terminal of another side of a comparator 18, and 
has the 1st reference voltage Vrefl for overvoltage detection. The photograph coupler 20 which consists 
of photodiode 20a connected to the output terminal of a comparator 18, and photo transistor 20b, The 
capacitor 21 for malfunction prevention connected with photo transistor 20b of the photograph coupler 

20 between touch-down, It consists of a latch circuit 22 by which the input terminal was connected with 
photo transistor 20b at the node of a capacitor 21 , and the output terminal was connected to the control 
port of a control circuit 14 of operation. 

[0004] In an above-mentioned configuration, PWM control of M0SFET4 for main switches is carried 
out by the control circuit 14 so that the output voltage obtained from output terminals 10 and 1 1 may be 
stabilized. 

[0005] Protected operation of the overvoltage protection circuit 15 is performed as follows. First, when 
the output voltage in the output terminals 10 and 1 1 to which the load (not shown) was connected is 
within the limits of usual, the overvoltage protection circuit 15 does not operate. In this case, the output 
voltage Vg of the latch circuit 22 connected to the control port of a control circuit 14 of operation, i.e., 
control voltage, is high-level, and it does not affect the PWM control action of a control circuit 14. 
[0006] Next, if the output voltage obtained fi-om output terminals 10 and 1 1 turns into an overvoltage by 
a certain cause, as shown in drawing 4 , the partial pressure electrical potential difference Vo by the 
partial pressure resistance 16 and 17 will exceed the overvoltage detection electrical potential difference 
Vrefl of the source 19 of reference voltage. By that cause, the output voltage Vc of a comparator 18 is 
set to a low level from high level, a current flows and emits light from +Vcc power source to photodiode 
20a of the photograph coupler 20, and photo transistor 20b turns on. If photo transistor 20b turns on, the 
input side of a latch circuit 22 will become high-level from a low level. 

[0007] Thereby, it is latched by the low level from high level after a time delay t, the output voltage Vg, 
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i.e., the control circuit stop signal, of a latch circuit 22, a latch halt of the PWM control of a control 
circuit 14 is carried out, and the overvoltage in output terminals 10 and 1 1 is canceled. In addition, a 
time delay t is the delay by the photograph coupler 20, the capacitor 21 for malfunction prevention, and 
the latch circuit 2. 
[0008] 

[Problem(s) to be Solved by the Invention] When output voltage tums into an overvoltage, in order not 
to impress an excessive electrical potential difference to the load (not shown) connected to output 
terminals 10 and 1 1 as protected operation of the above-mentioned electrical-potential-difference 
^ protection network 1 5, after detecting an overvoltage, it is necessary to perform protected operation to a 
halt as early as possible. That is, it is necessary to make a time delay t as small as possible. 
[0009] However, there is a problem that possibility of causing malfimction by extemal factors of not 
only a true overvoltage but others, such as at for example, the time of a noise, a lightning surge, and 
suspension disconnection etc., becomes high, and the dependability on a system becomes low, so that it 
will carry out, if the halt actuation is made to answer early. 

[001 0] Then, the purpose of this invention is to offer the overvoltage protection circuit in a regulated 

power supply with high dependability without malfunction by the extemal factor. 

[0011] 

[Means for Solving the Problem] The overvoltage protection circuit in the regulated power supply 
according to this invention in view of the above-mentioned purpose is equipped with the 2nd safeguard 
which carries out a latch halt of the actuation of a regulated power supply when detected succeeding the 
inside of the time amount which has an overvoltage with the 1st safeguard which stops actuation of a 
regulated power supply temporarily by overvoltage detection, and the 1st overvoltage protection means 
twice [ at least ] or more. 

[0012] Overvoltage prevention with the high dependability which carries out a latch halt and carries out 
auto-recovery only of the time of a true overvoltage by that cause in other extemal factors, such as at for 
example, the time of a noise, a lightning surge, and suspension disconnection etc., is performed. 
[0013] Moreover, in addition to an overvoltage protection circuit [ in / in other invention / the regulated 
power supply of above-mentioned invention ], a regulated power supply is forward mold switching 
power supply. Thereby, overvoltage prevention with the high dependabihty in the stabilization power 
circuit of a switching power supply format is performed. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. 

[0015] Drawing 1 is the circuit diagram showing the gestalt of operation of the overvoltage protection 
circuit in the regulated power supply by this invention. In drawing 1 , although the same component as 
the conventional circuit diagram of drawing 3 attaches and explains the same sign, a regulated power 
supply is the forward mold switching power supply of the same configuration as the conventional circuit 
diagram of drawing 3 . 

[0016] The partial pressure resistance 16 and 17 to which the overvoltage protection circuit 15 was 
connected to the output terminal 10, The comparator 18 by which the partial pressure electrical potential 
difference Vo by the partial pressure resistance 15 and 16 is inputted into one input terminal, The source 
19 of reference voltage which is connected to the input terminal of another side of a comparator 18, and 
has the 1st reference voltage Vrefl for overvoltage detection. The photograph coupler 20 which has 
photodiode 20a connected with the output terminal of a comparator 18 between +Vccl power sources, It 
has 1st safeguard 15A which consists of resistance 23 to which the end was connected to photo 
transistor 20b of the photograph coupler 20, and the control port of a control circuit 14 of operation, and 
resistance 24 by which the end was connected to resistance 23 and the other end was grounded. This 1st 
safeguard 1 5 A stops actuation of a regulated power supply temporarily by overvoltage detection so that 
it may mention later. 

[0017] The capacitor 25 to which the overvoltage protection circuit 15 was connected further at the node 
of resistance 23 and resistance 24, The comparator 26 to which one input terminal was connected at the 
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node of resistance 23 and resistance 24, The source 27 of reference voltage which is connected to the 
input terminal of another side of a comparator 26, and has the 2nd reference voltage Vref2 for 
overvoltage detection, It has 2nd safeguard 15B which consists of a latch circuit 28 by which the input 
terminal was connected to the output terminal of a comparator 26, and the output terminal was 
connected to the control port of a control circuit 14 of operation. This 2nd safeguard 15B carries out a 
latch halt of the actuation of a regulated power supply, when it is detected succeeding the inside of the 
time amount which has an overvoltage by 1st overvoltage protection means 15A twice [ at least ] or 
more so that it may mention later. 
. [0018] In an above-mentioned configuration, protected operation of the overvoltage protection circuit 15 
is performed as follows. First, when the output voltage in the output terminals 10 and 1 1 to which the 
load (not shown) was connected is within the limits of usual, the overvoltage protection circuit 1 5 does 
not operate. In this case, since photo transistor 20b of the photograph coupler 20 is off, the electrical 
potential difference of the node of photo transistor 20b and resistance 23 is a low level, and the output 
voltage of a latch circuit 22 also has a low level. Therefore, the control circuit stop signal Vg impressed 
to the control port of a control circuit 14 of operation is a low level, and does not affect PWM control 
action. 

[0019] Next, if the output voltage obtained from output terminals 10 and 1 1 turns into an overvoltage by 
a certain cause, as shown in drawing 2 , the partial pressure electrical potential difference Vo by the 
partial pressure resistance 16 and 17 will exceed the overvoltage detection electrical potential difference 
Vrefl of the source 19 of reference voltage. By that cause, the output voltage Vc of a comparator 18 is 
set to a low level from high level, a current flows and emits light from +Vccl power source to 
photodiode 20a of the photograph coupler 20, and photo transistor 20b turns on. If photo transistor 20b 
turns on, a current will flow from +Vccl power source to resistance 23 and 24, the electrical potential 
difference of the node of photo transistor 20b and resistance 23 will become high-level, and it will be 
impressed by the control port of a control circuit 14 of operation without delay as a control circuit stop 
signal Vg. 

[0020] Thereby, a control circuit 14 is controlled to become a halt of operation, PWM control of FET4 
for main switches is suspended, and the output voltage in output terminals 10 and 1 1 declines. 
[0021] If output voltage declines, the partial pressure electrical potential difference Vo by the partial 
pressure resistance 16 and 17 will turn into one or less overvoltage detection electrical potential 
difference Vref of the source 19 of reference voltage, and the output voltage Vc of a comparator 18 will 
return from a low level high-level. Thereby, a current will not flow to photodiode 20a of the photograph 
coupler 20, photo transistor 20b tums off and the electrical potential difference of the node of photo 
transistor 20b and resistance 23 serves as a low level. Therefore, the control circuit stop signal Vg 
returns from high level to a low level, a control circuit 14 starts PWM control of FET4 for main 
switches again, and the output voltage in output terminals 10 and 1 1 rises. 

[0022] In above-mentioned actuation, the charge electrical potential difference which starts with the 1st 
time constant by resistance 23 and the capacitor 25 is impressed to one input terminal of a comparator 
26 during the period when the output voltage Vc of a comparator 1 8 has a low level, and the period 
which in other words photo transistor 20b tums on. However, since the 1st time constant is selected so 
that a charge electrical potential difference may not exceed the 2nd reference voltage Vref2 for 
overvoltage detection of the source 27 of reference voltage during an above-mentioned period, a 
comparator 27 and a latch circuit 28 do not work. And if photo transistor 60b becomes off from ON, the 
charge electrical potential difference charged with the 1st time constant discharges with the 2nd time 
constant selected by resistance 24 and the capacitor 25 more greatly than the 1st time constant, and 
decreases. 

[0023] Next, if an overvoltage condition is not detected when output voltage rises, a protection network 
1 5 does not operate but a regulated power supply retums to normal actuation. 
[0024] On the other hand, if the overvoltage condition is continuing when output voltage rises, an 
overvoltage is again detected by the comparator 18, by this overvoltage detection that is the 2nd time, 
photo transistor 20b will turn on and the control port of a control circuit 14 of operation will become 
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high-level. 

[0025] By ON of photo transistor 20b, it charges with the 1st time constant again from the discharge 
middle by the 2nd time constant, and the charge electrical potential difference impressed to one input 
terminal of a comparator 26 exceeds the 2nd reference voltage VrefZ for overvoltage detection, while 
photo transistor 20b is in an ON state. 

[0026] The output voltage Vc of a comparator 26 becomes high-level from a low level by that cause, 
and latch actuation of the latch circuit 28 is carried out. The output voltage of a latch circuit 28 is latched 
high-level from a low level by latch actuation. 
^ [0027] Therefore, after [ of photo transistor 20b ] off is latched high-level, therefore the control circuit 
stop signal Vg carries out a latch halt of the PWM control of a control circuit 14, and the overvoltage in 
output terminals 10 and 1 1 is canceled. 

[0028] As mentioned above, in the 1st overvoltage detection by 1st safeguard 15 A, if a regulated power 
supply is made to stop, starting is applied again and 1st safeguard 15A detects an overvoltage 
continuously again (the 2nd time), a latch halt will be carried out by 2nd safeguard 15b. Thereby, at the 
time of overvoltage detection malfunction at the time of a true overvoltage, can perform a latch halt, and 
according to other external factors, such as at for example, the time of a noise, a lightning surge, and 
suspension disconnection etc., since it becomes the actuation which returns to normal actuation by the 
reboot after a stop, the dependability on a system becomes high. 

[0029] Although the gestalt of operation of this invention was explained as above, not only this but 
various deformation and application are possible for this invention. 

[0030] For example, when high level is impressed to an input, a high-level latch signal is outputted, but 
according to logical relation with other components, a latch circuit 28 can constitute an input and an 
output from a gestalt of above-mentioned operation so that it may become a low level and which a high- 
level combination. 

[0031] Moreover, when the high-level control voltage Vg is impressed to a control port of operation, it 
becomes a halt of operation, but when the control voltage Vg of a low level is impressed to a control 
port of operation according to logical relation vAtti other components, a control circuit 14 may consist of 
gestalten of above-mentioned operation so that it may become a halt of operation. 
[0032] Moreover, although a latch halt is carried out by the 2nd overvoltage detection, you may 
constitute from a gestalt of above-mentioned operation so that a latch halt may be carried out by 
continuation detection of 2 times or more of counts. 

[0033] Moreover, with the gestalt of above-mentioned operation, although the overvoltage protection in 
forward mold switching power supply was explained, it is applicable to the regulated power supply of 
other gestalten. 
[0034] 

[Effect of the Invention] According to this invention, it operates only at the time of a true overvoltage, 
and reliable overvoltage prevention which carries out auto-recovery in other external factors, such as at 
for example, the time of a noise, a lightning surge, and suspension disconnection etc., is performed. 
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